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DENTAL  DIAMOND  ROTARY  INSTRUMENTS 


Test  and  Evaluation 


INTRODUCTION 

On  4  August  1977,  the  U.S.  Air  Force  Dental  Investigation  Service  was 
tasked  with  Project  78-2,  Test  apd  Evaluation  of  Dental  Diamond  Rotary  Instru¬ 
ments,  by  the  Office  of  the  USAF  Assistant  Surgeon  General  for  Dental 
Services.  The  purpose  of  the  project  was  to  identify  those  diamond  instru¬ 
ments  of  suitable  quality  for  purchase  by  the  dental  departments  of  the  uni¬ 
formed  services. 

The  basis  for  the  test  methods  of  this  project  was  the  proposed  American 
Dental  Association  (ADA)  specification  for  Dental  Diamond  Rotary  Instru¬ 
ments.  These  proposed  test  methods  were  followed  as  closely  as  possible;  how¬ 
ever,  some  modifications  were  made  to  meet  the  specific  needs  of  the  U.S.  Air 
Force  Dental  Service.  Most  of  the  equipment  for  the  tests  was  commercially 
available.  By  use  of  minimal  especially  designed  equipment,  the  tests  can 
easily  be  repeated  in  other  laboratories. 

This  report  describes  the  test  methods,  used  for  this  evaluation  and  the 
resulting  data.  The  "Conclusions"  section  gives  the  final  results  of  the  test 
and  evaluation,  and  provides  a  comparison  of  the  diamond  instruments  tested. 


TEST  METHODS  AND  EQUIPMENT 
Dimensions 

The  proposed  ADA  specification  has  an  eight-digit  code  for  the  identifi¬ 
cation  of  various  sizes  and  shapes  of  diamond  instruments.  Since  these  codes 
have  not  been  implemented  and  the  different  manufacturers  have  their 
individual  shapes,  sizes,  and  identification  systems  for  instruments,  the  test 
samples  for  this  study  were  based  on  the  diamond  instruments  most  used  by  the 
military  dentists. 

The  nine-diamond  instrument  types  that  were  carried  on  the  federal  stock 
table  formed  the  test  sample.  Listed  in  Table  1  are  these  instruments  and  the 
specified  dimensions  to  be  met  by  the  manufacturers. 

Each  diamond  instrument  was  measured,  to  the  nearest  0.001  mm,  under  a 
Gaertner  30X  Toolmaker's  Microscope  (Figs.  1  and  2).  The  dimensions  measured 
were:  small  head  diameter,  large  head  diameter,  head  length,  overall  length, 
shank  diameter,  and  head  angle. 


EDITOR'S  NOTE:  For  the  convenience  of  the  reader,  all  figures  and  tables  have 
been  grouped  at  the  close  of  the  text. 


The  actual  diamond  grit  was  not  measured  during  this  study.  The  grit 
range  for  the  samples  was  based  on  the  manufacturer's  supplied  grit,  according 
to  Table  2. 


Construction 

The  criterion  for  the  materials  to  be  used  in  the  construction  of  the 
diamond  instruments  was  for  these  abrasive  and  metal  materials  to  be  suitable 
for  the  intended  use.  The  abrasive  was  to  have  even  distribution,  and  the 
binder  matrix  was  to  have  minimal  extension  over  the  cutting  surfaces  of  the 
diamonds. 

The  proposed  ADA  specification  called  for  visual  inspection  under  a 
5X  to  8X  microscope.  In  this  study,  the  inspection  was  performed  under  a  SOX 
microscope.  Each  sample  was  examined  for  material  suitability,  diamond  dis¬ 
tribution,  and  matrix  extension. 


Shank  Roughness 


The  proposed  ADA  specification  sets  a  shank  roughness  limit  of  20  yin 
over  a  5-mm  cutoff  length  in  the  longitudinal  direction  of  the  straight  por¬ 
tion  of  the  shank.  Shank  roughness  in  this  study  was  tested  by  the  equipment 
listed  in  Table  3. 


The  diamond  instrument  samples  were  placed  in  a  custom-made  holder,  and 
the  motor  drive  stroked  the  chisel  stylus  probe  in  a  longitudinal  direction 
along  5  mm  of  the  straight  portion  of  the  shank  (Fig.  3).  The  roughness  in 
microinches  was  displayed  on  the  digital  readout.  After  three  consistent 
roughnesses  were  read  for  the  sample,  a  recording  of  the  roughness  was  made  by 
the  digital  printout.  The  shank  roughness  test  equipment  setup  is  shown  in 
Figure  4. 


Concentricity 

To  test  the  concentricity  of  the  diamond  instruments,  the  axial  and 
radial  runout  of  the  head  and  neck  of  the  samples  were  measured.  Before 
the  runout  was  measured,  the  samples  were  subjected  to  a  run-in  period.  The 
instruments  were  placed  in  a  Levin  #16  or  #23  collet  which  was  mounted  in  a 
custom-designed  chuck  holder  (Fig.  5). 

A  Bodine  Electric  Co.  NSY-54  Fractional  Horsepower  Motor  (Fig.  6)  was 
used  to  rotate  the  diamond  instruments,  hysteresis-synchronously,  at 
3800  rpm.  A  2-1/4"  x  2-1/4"  x  1/4"  glass  plate  (Knoop  Hardness-530)  was  then 
held  against  the  diamond  instruments  under  a  1-lb  (454  g)  load,  and  the 
samples  were  allowed  to  cut  for  15  sec  (Fig.  7).  Details  of  this  test  set-up 
are  shown  in  Figures  8  and  9. 

After  the  run-in,  the  diamond  instruments  were  rotated  in  a  V-block  under 
a  30X  toolmaker's  microscope.  Friction  grip  samples  had  3/8  in.  of  the  shank 
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resting  in  the  V,  and  straight  handpiece  samples  had  1-3/8  in.  in  the  V. 
These  depths  are  representative  of  the  length  of  shank  that  is  inserted  into  a 
handpiece. 

Radial  runout  of  the  head  and  neck  were  measured  as  the  difference 
between  the  highest  and  lowest  distance  readings  of  a  line,  parallel  to  the 
axis  of  rotation,  that  is  tangential  to  a  point  on  the  sample  during  one  com¬ 
plete  revolution  of  the  instrument  (Fig.  10). 

Axial  runout  of  the  head  was  measured  as  the  difference  between  the  high¬ 
est  and  lowest  distance  readings  of  a  line  perpendicular  to  the  axis  of 
rotation  that  is  tangent  to  a  point  on  the  sample  during  one  complete  revolu¬ 
tion  of  the  instrument  (Fig.  11). 

The  proposed  ADA  specification  lists  a  runout  limit  of  0.003  in. 
(0.076  mm)  for  instruments  with  a  head  diameter  of  0.5  in.  (12.7  mm),  and 
0.006  in.  (0.152  mm)  for  instruments  with  a  head  diameter  greater  than 
0.5  in.  For  this  study,  however,  the  old  ADA  standard  of  0.002-in.  (0.051-mm) 
runout  was  used  as  the  upper  limit. 


Durability 

The  testing  apparatus  for  durability  was  the  same  as  that  used  in  the 
concentricity  test  run-in.  Again,  glass  plates  were  used  for  cutting. 
For  this  test,  however,  four  15-sec  cutting  periods  were  used  with  a  30-sec 
cooling  period  between  each  cut.  A  3-lb  (1362-g)  load  and  3800- rpm  speed 
were  used  to  accelerate  instrument  breakdown. 

While  this  test  was  being  designed,  we  noted  that  the  sample  instruments 
became  clogged  with  glass  particles.  Therefore,  the  coolant  air  and  water 
lines  were  salvaged  from  a  discarded  handpiece,  and  a  minicoolant  system  was 
fabricated  for  the  test  (Fig.  12).  During  the  durability  test,  an  air  flow  of 
50  liters/min  at  30  psi  was  used  to  remove  the  glass  particles  and  to  aid  in 
cooling  the  diamond  instruments. 

After  the  cutting  had  been  completed,  the  samples  were  examined  under  a 
30X  microscope  to  evaluate  how  well  the  matrix  material  was  able  to  firmly 
hold  the  diamond  particles.  A  diamond  instrument  failed  the  durability  test 
if  more  than  25%  of  the  diamond  particles  were  lost,  or  if  excessive  matrix 
peeling  occurred.  A  sample  also  failed  if  it  broke  during  the  test. 


Corrosion 

The  proposed  ADA  specification  called  for  boiling  the  diamond  instruments 
in  distilled  water,  and  then  noting  any  corrosion  after  24  hrs.  In  this 
study,  the  instruments  were  tested  more  along  the  lines  of  use  in  Air  Force 
dental  clinics.  Since  most  Air  Force  installations  are  now  using  MDT  Harvey 
Chemiclaves  for  sterilization,  these  units  were  used  for  the  corrosion  test. 

After  being  cleaned  with  denatured  alcohol,  the  diamond  instruments  were 
processed  through  10  cycles  of  a  Chemiclave  5000.  After  each  cycle,  the 


samples  were  examined  under  a  40X  microscope  for  corrosion.  A  diamond  instru¬ 
ment  failed  the  corrosion  test  if  more  than  5%  of  the  total  i nstrument--or  2% 
of  the  head--showed  corrosion. 

The  samples  were  then  processed  through  10  cycles  in  an  AMSCO  Medallion 
Autoclave  to  examine  any  increase  that  might  occur  from  steam  sterilization. 
Again,  the  diamond  instruments  were  examined  under  a  40X  microscope  after  each 
cycle. 


Cutting  Efficiency 

The  cutting  efficiency  test  is  not  a  part  of  the  proposed  ADA  specifica¬ 
tion.  The  test  was  designed  to  show  which  diamond  instruments  could  cut  most 
efficiently  and  have  the  least  loss  of  cutting  ability  over  an  extended  period 
of  use.  The  equipment  was  the  same  as  that  used  for  the  concentricity  test 
run-in  and  durability  test. 

Several  practice  runs  were  made  to  establish  the  length  of  cutting  time 
for  this  test.  Times  of  less  than  one  minute  did  not  show  a  consistent 
decrease  in  cutting  ability.  Two  minutes  was  established  as  the  time  long 
enough  to  allow  a  decrease  in  cutting  ability,  and  short  enough  to  prevent  the 
diamond  instruments  from  cutting  entirely  through  the  glass  plates.  The  dia¬ 
mond  instruments  were  rotated  at  3800  rpm,  and  were  used  to  cut  glass  plates 
for  five  2-min  periods  under  a  3-lb  (1362-g)  load.  The  depth  of  cut  was 
measured  under  a  30X  microscope  after  each  2-min  cut. 

Also  noted,  in  the  practice  runs,  was  the  fact  that  air  alone  could  not 
sufficiently  clean  and  cool  the  diamond  instruments  during  the  2-min  cuts. 
Therefore,  a  spray  of  water  (at  20  ml/min)  and  air  (at  50  liters/min  at 
30  psi)  were  used  during  the  cutting  efficiency  test. 


EVALUATION  OF  DATA 

Twenty-four  diamond  instrument  manufacturers  were  contacted  concerning 
the  plans  to  test  and  evaluate  samples  in  this  study.  Fourteen  manufacturers 
responded  with  5  samples  of  each  of  the  9  shapes  that  were  tested.  Since 
no  standard  code  exists  for  the  identification  of  shapes  and  sizes  of  diamond 
instruments,  each  manufacturer  was  allowed  to  provide  their  instruments  that 
most  closely  matched  the  specifications  for  the  9  shapes. 

Some  of  the  graphs  used  in  this  evaluation  represent  a  manufacturer  by  a 
letter,  instead  of  by  name.  Listed  in  Table  4  (etc.)  are  the  participating 
manufacturers,  their  designation  for  their  samples,  and  the  corresponding  let¬ 
ter  used  to  identify  their  samples  in  the  evaluation. 


Dimensions 

Tabulated  in  Appendix  A  are  the  dimension  measurements  of  the  diamond 
instruments.  Of  the  600  samples  tested,  only  12  met  all  of  the  dimensions 


specified  for  the  diamond  shapes  used  in  this  study.  Therefore,  to  compare 
how  well  the  manufacturers  could  comply  with  specifications,  the  shank  diame¬ 
ters  (SD)  were  used  to  check  compliance  with  the  standard  ADA  specifications 
for  SD. 

A  friction  grip  (FG)  instrument  was  considered  to  have  failed  the  test  if 
its  SD  did  not  fall  between  1.59  and  1.60  mm.  A  straight  handpiece  (SH) 
instrument  failed  if  it  was  not  between  2.334  and  2.350  mm.  Shown  in  Fig¬ 
ure  13  are  the  average  SDs  of  the  FG  instruments  and,  in  Figure  14,  the  aver¬ 
age  SH  diameters  of  all  samples  submitted  by  a  manufacturer.  Those  manufac¬ 
turers  with  no  SH  diameter  either  did  not  submit  a  type  5a  sample  (F,G,I,J)-- 
or  their  5a  sample  had  an  FG  sbank  (B,C,K),  in  which  case  the  san’.ple  was  aver¬ 
aged  with  the  other  FG  instruments. 

While  the  majority  of  the  SD  averages  fell  within  the  specifications, 
several  individual  specimens  did  not  meet  the  standard  size.  Given  in  Table  5 
is  the  total  number  of  the  respective  specimens  failing  this  test. 


Construction 

The  results  of  the  construction  evaluation  test  are  tabulated  in  Appen¬ 
dix  B.  All  samples  submitted  were  made  of  material  suitable  for  its  intended 
use;  therefore,  only  the  diamond  distribution  and  matrix  extension  are  listed 
in  the  Appendix. 

This  test  was  failed  by  117  instruments:  91,  with  overextension  of  the 
binder  matrix;  12,  with  an  uneven  distribution  of  diamonds;  and  14,  with  both 
uneven  distribution  and  overextension.  The  number  of  specimens  that  failed 
the  construction  test  are  given  in  Table  6.  Examples  of  instruments  that 
passed  or  failed  this  test  are  shown  in  Figure  15. 


Shank  Roughness 

Tabulated  in  Appendix  C  are  the  shank  roughness  readings  for  all  the 
specimens  tested.  Shown  in  Figure  16  is  the  average  roughness  of  all  the 
instruments  of  each  manufacturer.  Although  the  average  roughness  for  all  the 
samples  fell  under  the  specified  roughness,  several  individual  specimens 
exceeded  the  limit.  The  respective  numbers  of  instruments  failing  the  rough¬ 
ness  test  are  given  in  Table  7.  SEM  pictures  of  smooth  and  rough  shanks  are 
shown  in  Figure  17. 


Concentricity 

Appendix  D  contains  the  radial  and  axial  runouts  of  the  sample  instru¬ 
ments.  Shown  in  Figure  18  is  the  average  runout  for  all  the  samples  of  each 
manufacturer.  While  the  average  for  each  manufacturer  did  not  exceed  the 
specified  limits  of  radial  and  axial  runout,  several  instruments  did  fail;  and 
these  are  listed  in  Table  8. 


Durabi 1 ity 


Tabulated  in  Appendix  E  are  the  durability  test  data.  Listed  in  Table  9 
is  the  respective  number  of  durability  failures  for  each  manufacturer.  Exam¬ 
ples  of  durability  test  failures  are  shown  in  Figure  19. 


Corrosion 

Tabulated  in  Appendix  F  are  the  data  from  the  corrosion  test.  Listed  in 
Table  10  are  the  number  of  instruments  that  exceeded  5%  corrosion  after  10 
cycles  in  a  Chemiclave  sterilizer;  and,  in  Table  11,  the  number  of  failures 
after  10  cycles  in  an  Autoclave  sterilizer.  Examples  of  corrosion  under  scan¬ 
ning  electromicroscope  (SEM)  are  shown  in  Figure  20. 


Cutting  Efficiency 

Presented  in  Appendix  G  are  the  cutting  efficiency  test  data.  Examples 
of  the  cuts  on  glass  plates  are  shown  in  Figure  21.  Given  in  Table  12  is 
a  comparison  of  the  total  depth  of  cut  over  the  10  min  of  cutting. 

(The  Type  5a  samples  for  Premier  and  Venture  Technology  are  not  consid¬ 
ered  in  the  comparisons  because  their  samples  were  knife-edged,  instead  of  the 
specified  round-wheel  shape.  Therefdre,  their  cutting  exceeded  the  capabili¬ 
ties  of  the  test  equipment  and  could  not  be  evaluated.) 

Because  of  the  wide  variety  of  shapes,  sizes,  and  grits  supplied  as  sam¬ 
ples,  the  depth  of  cut  should  not  be  the  only  factor  observed  for  the  cutting 
efficiency  test.  Another  aspect  of  this  test  is  how  much  cutting  ability 
remains  after  the  10  min  of  cutting.  Shown  in  Table  13  are  the  respective 
percentages  of  cutting  ability  remaining  at  the  end  of  the  cutting  efficiency 
test.  (Types  2a  and  5a  are  not  included  in  the  total  average,  because  not  all 
manufacturers  provided  samples  for  these  shapes.) 


CONCLUSIONS 

Listed  in  Table  14,  by  type,  is  the  respective  number  of  quality  test 
failures  for  each  manufacturer.  A  comparison  of  the  total  quality  test  fail¬ 
ures  by  type  is  given  in  Table  15.  A  relative  quality  ranking  of  manufactur¬ 
ers,  by  type,  is  thus  provided. 

Given  in  Table  16  is  the  total  number  of  failures  of  all  the  quality 
tests  by  manufacturer.  This  overall  relative  quality  ranking  of  manufacturers 
is  presented  in  Table  17. 

A  comparison  of  the  sample  cutting  performance  by  type  is  given  in 
Table  18.  This  Table  shows  the  total  depth  of  cut  for  each  manufacturer  by 
type.  A  relative  performance  ranking  of  manufacturers  by  type  is  thus  pro¬ 
vided. 


Given  in  Table  19  is  an  overall  relative  ranking  of  manufacturers  for 
performance.  For  this  ranking,  the  types  2a  and  5a  were  not  included;  for 
not  all  manufacturers  provided  samples  of  these  types.  The  total  depth  of  cut 
in  this  table  is  the  average  total  depth  of  cut  of  all  other  samples  of  the 
manufacturer. 

In  brief,  this  study  provides  a  means  of  comparing  the  quality  and  per¬ 
formance  of  dental  diamond  rotary  instruments,  and  thus  aids  in  the  selection 
of  those  suitable  for  use  by  the  Air  Force  Dental  Service. 
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Figure  8.  Test  equipment.  (Schematic  drawing) 


Figure  10.  Radial  runout  measurement 


Figure  11.  Axial  runout  measurement 
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Figure  13 


.  Average  FG  shank  diameter. 

(For  key  to  letters  designating  manufacturers,  refer 
to  Table  4,  etc.) 


AVE.  ROUGHNESS 


Figure  16.  Average  shank  roughness  for  all  samples. 

(For  key  to  letters  designating  manufacturers 
to  Table  4,  etc.) 


Figure  17.  Roughness  test  examples. 

(1  =  rough  shank;  and  2  =  smooth 
shank) 


NECK  RADIAL  R/0 
HEAD  RADIAL  R/0 
HEAD  AXIAL  R/0 


MANUFACTURERS 


Figure  18 


.  Average  runout  for  all  samples. 

(For  key  to  letters  designating  manufacturers, 
to  Table  4,  etc.) 
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EDITOR'S  NOTE--Throuqhout  these  Tables,  instrument  types 
are  designated  as: 

la,  lb,  2a,  2b,  2c,  2d,  3a,  4a,  and  5a. 

For  additional  information  on  these  types  of  in¬ 
struments,  please  refer  to  page  34  : 

Table  1.  Specifications:  Dental  Diamond 
Rotary  Instruments 


TABLE  4.  PARTICIPATING  MANUFACTURERS  AND  INSTRUMENT  DESIGNATIONS 


tnstTMiMnt  D— lanatlon 


MMWF/VTURER 

la 

2» 

is. 

i£. 

ii 

5a 

4a 

9a 

BrasMiar 

801/016 

6801/023 

896/029 

898/016 

8899/012 

896L/018 

909/040 

8888/012 

909/069 

0I..I 

601/4 

801/6 

772/12 

850/9 

892/4 

892/6 

909/14 

862/SF 

909/014 

Jaro 

B-4 

8-7 

774-7 

769.9 

770-eXF 

770-12F 

110 

269-8 

111 

Mlltax 

601/016 

801/027 

NONE 

890/016 

849/014 

890/018 

0679 

0627 

909/060 

Praalar 

120-C 

133-C 

780*90 

L760.9C 

799.6.9VF 

L770.8F 

863.0 

269.6.9C 

X-e89C 

Raasoa  i  Randolph 

123 

134 

772X9 

770X9 

769X9 

771X9 

862 

260X8 

NONE 

Ragancy 

R-100 

R-104 

T-926 

T-527 

T-931 

T-702 

6W 

F-903 

NONE 

Rapco 

IBM 

IBP 

• 

499 

1/2L 

2Z 

470 

gwT 

lA 

MP 

Shof  u 

0674 

0876 

0837 

0832 

832F 

835F 

0889 

640F 

NONE 

S.  S.  Mitta 

801/014 

aOI/018 

694/016 

« 

F898/014 

F862/12 

F859/016 

909/042 

F060/012 

NONE 

Star 

04P 

DTP 

774-7P 

771-9N 

771-7P 

772-8F 

1109P 

270-7M 

nip 

Taladyna  Oanaco 

ae 

8BX 

2DT 

1/2  DTL 

IDT-SF 

lOT-tF 

2  1/2  J 

1/8  AF 

3  1/2  J 

Vantura  Tachnology 

123 

134 

NONE 

770.9 

77U7 

771. 9F 

862 

269.  9F 

VD889 

tic  Pollard 

9R 

SR 

84R 

lOIR 

6m 

102R 

202R 

63FL 

TABLE  }.  SHANK  OIAMETER  FAILURES 


MANUFACTURER 

Ja. 

2a 

INialMr  of 

2b  2c 

Fal  luTM* 

21 

3a 

4a 

5®. 

Total 

Olaaatar 
Fai turas 

BrasMl«r 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Olan 

0 

2 

2 

0 

0 

0 

0 

0 

0 

4 

Jaro 

1 

0 

0 

0 

0 

0 

3 

0 

0 

4 

Ml Itax 

1 

0 

NA 

1 

1 

0 

4 

0 

0 

7 

Praalar 

0 

0 

0 

0 

0 

1 

0 

0 

5 

6 

RaMon  A  Randolph 

0 

0 

0 

2 

1 

0 

0 

0 

NA 

3 

Ragancy 

2 

0 

0 

0 

0 

\ 

0 

0 

NA 

3 

Rapco 

0 

' 

1 

0 

0 

0 

1 

1 

3 

7 

Shofu 

0 

0 

0 

0 

0 

0 

0 

0 

NA 

0 

S.  S.  Whlta 

0 

0 

0 

0 

0 

0 

1 

2 

NA 

3 

Star 

0 

2 

0 

0 

0 

0 

0 

0 

0 

2 

Taladyna  Oansoo 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

Vantura  Tachnology 

0 

0 

NA 

0 

0 

0 

0 

! 

5 

6 

Vie  Pollard 

0 

5 

5 

5 

5 

2 

5 

2 

t 

30 

TABLE  6.  CONSTRUCTION  EVALUATION  TEST  FAILURES 


]0.  tWNUFACTWER 

A  BruMlar  I 

B  OIMB  0 

C  Jaro  S 

D  Ml  Itax  0 

E  PrmI  tr  0 

RanMM  i  Randolph  0 

G  Ragancy  2 

H  Rapoo  9 

I  Shofu  I 

J  S.  S.  Whita  9 

K  Star  3 

L  Taladyna  Oantco  1 

M  Vantura  Tachnology  I 

N  Vic  Pollard  9 


Nuabar  of  Falluraa* 

lb  2a  2b  2c  2d 

10  2  10 

0  0  0  1  9 

9  0  0  0  0 

9  NA  0  0  0 

0  0  0  0  1 

0  0  0  10 

1  0  0  0  0 

0  0  0  0  0 

2  10  0  0 

3  2  0  1  3 

0  0  12  0 

0  0  0  0  0 

t  W  0  4  0 

0  0  0  10 


Total 

Construction 

3a  4a  9a  Fal  luras 
10  0  6 

0  0  0  6 

9  0  9  20 

2  12  10 

0  0  0  1 

0  1  NA  2 

9  0  NA  8 

2  0  3  10 

9  2  NA  11 

0  2  NA  16 

0  0  0  6 

0  10  2 

2  0  4  12 

10  0  7 


TABLE 

DURABILITY  TEST 

FAILURES 

Nunbar 

of 

Fal luras* 

Total 

OurabI 1 Ity 

MANUFACTURER 

la 

ik 

2a 

2b 

2c 

21 

3a 

ia 

Is, 

Fal luras 

Brassalar 

0 

0 

0 

0 

0 

0 

t 

0 

0 

Diana 

0 

0 

I 

0 

0 

0 

3 

0 

0 

4 

Jaro 

2 

0 

1 

0 

0 

0 

0 

0 

0 

3 

HI Itax 

0 

0 

NA 

0 

0 

0 

0 

0 

0 

0 

Praaiar 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ranson  &  Randolph 

0 

0 

0 

0 

0 

0 

0 

NA 

Ragan cy 

5 

0 

0 

0 

0 

0 

0 

0 

NA 

5 

Rapoo 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Shofu 

0 

0 

0 

0 

0 

0 

0 

0 

NA 

0 

S.  S*  Whita 

2 

0 

0 

0 

0 

0 

5 

NA 

8 

Star 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Taladyna  Oansoo 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Vantura  Tachnology 

0 

0 

NA 

0 

0 

0 

5 

0 

0 

5 

Vic  Poll ard 

5 

0 

0 

5 

0 

0 

0 

0 

0 

ID 

*  -  Samples  fallad  this  fast  If  thay  lost  mora  than  23%  of  thair  abrasiva  or  had  axcassiva  blndar  matrix 
paaU 


NA  >  Manufacturar  did  not  submit  this  shapa  for  tasting* 


TABLE  11.  CORROSION  TEST  FAILURES  IN  AN  AUTOCLAVE  STERILIZER 


MANUFACTURER 

Nt^bar 

is. 

of 

F«llurM» 

2s. 

il 

4a 

is. 

Total 

Autoc 1 ava 

Fa  1 1 uras 

Brass* Itr 

0 

0 

0 

0 

. 

2 

0 

0 

0 

3 

OlaMB 

0 

0 

3 

0 

' 

0 

0 

0 

2 

8 

Jaro 

2 

3 

5 

4 

5 

3 

0 

3 

0 

25 

MI Itex 

0 

0 

NA 

0 

0 

1 

I 

C 

0 

2 

Praniar 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ransoii  &  Randolph 

0 

0 

0 

3 

2 

2 

1 

5 

NA 

13 

Ragancy 

0 

0 

0 

0 

0 

0 

4 

0 

NA 

4 

Rapoo 

1 

1 

2 

0 

0 

0 

I 

0 

1 

6 

Shofu 

0 

0 

0 

0 

0 

0 

0 

0 

NA 

0 

S,  S.  tfhlta 

0 

0 

0 

0 

0 

0 

0 

0 

NA 

0 

Star 

0 

0 

0 

0 

0 

0 

\ 

0 

0 

1 

Taladyna  Oansco 

' 

1 

0 

0 

0 

0 

5 

0 

5 

12 

Vantura  Tachnology 

0 

0 

NA 

1 

1 

1 

1 

4 

0 

B 

Vic  Poll ard 

0 

0 

0 

t 

0 

2 

0 

2 

0 

5 

TABLE  12.  TOTAL  DEPTH  OF  CUT  (I#*)* 


JO, 

HANUFACTURER 

la 

Jfi. 

2a_ 

2b 

2c 

ia 

4a 

3a 

A 

Brass*  l«r 

38.1 

32.4 

4.7 

9.7 

6.0 

4.7 

9.4 

4.8 

7.6 

B 

Olaai 

97.9 

89.7 

9.2 

9.0 

a.a 

8.9 

4.4 

3.0 

5.5 

C 

Jaro 

108.2 

II1.I 

18.7 

18.3 

22.3 

28.2 

60.6 

20.7 

51.6 

0 

Ml  Itax 

74.4 

114.3 

NA 

18.9 

22.0 

8.0 

4.7 

4.8 

6.3 

E 

Praalar 

190.8 

128.7 

Broka 

28.1 

32.6 

31.4 

132.9 

30.9 

nA 

F 

Raasoi  A  Randolpn 

130.9 

99.6 

22.8 

27.1 

27.1 

29.0 

99.2 

19.8 

NA 

G 

Ragancy 

Broka 

4.3 

20.6 

19.4 

ia.i 

19.1 

9.7 

19.8 

NA 

H 

Rapoo 

88.9 

88.7 

29.1 

Broka 

20.2 

Broka 

99.9 

Broka 

72.3 

1 

Shofu 

81.0 

89.6 

29.0 

27.3 

2a.3 

26.8 

102.7 

23.4 

NA 

J 

S.  S.  Whita 

98.2 

4.9 

3.7 

12.0 

Broka 

9.3 

9.2 

8.9 

NA 

K 

star 

114.2 

90.4 

32.9 

29.3 

30.4 

24.6 

81.4 

32.8 

92.7 

L 

Taladyna  Oansoo 

128.0 

120.2 

39.9 

30.0 

26.3 

29.2 

123.7 

29.7 

87,8 

M 

Vantura  Taclinclogy 

32.4 

92.0 

NA 

29.9 

30.1 

13.9 

18.0 

16.0 

NA 

N 

Vie  Pollard 

19.2 

3.9 

19.8 

Broka 

6.0 

Broka 

67.9 

17.2 

43.4 

*  This  test  Included  five  2-fii1n  cuts  (10  min  of  cutting)  on  plate 
glass.  This  Table  shows  the  average  total  of  the  five  cut 
depths. 

Broke  -  All  five  samples  were  broken,  so  no  depth  could  be  measured. 
NA  -  Manufacturer  did  not  provide  this  shape  for  testing. 
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TABLE  13.  REMAINING  CUTTING  ABILITY  IfY 


MANUFACTURER 

2e 

2b 

2c 

2d 

3o 

4a 

5o 

Braualar 

62.4 

37.3 

72.5 

78.8 

68.0 

36.7 

67.9 

64.2 

71.8 

OlanB 

46.2 

47.1 

69.7 

62.1 

42.6 

43.1 

58.4 

36.3 

85.0 

J«ro 

69.2 

75.3 

34.0 

38.0 

42.1 

45.4 

49.7 

45.6 

50*0 

MlltCK 

84.a 

5t.8 

m 

63.2 

52.6 

61.3 

64.1 

71.1 

82.0 

PrMlar 

90.6 

70.2 

Broka 

43.6 

51.1 

51.5 

66.3 

62.7 

NA 

RaMOi  &  Ran^lph 

90.0 

47.7 

24.3 

39.1 

34.6 

22.0 

38.3 

12.3 

NA 

Ragwicy 

Broka 

78.9 

45.3 

46*6 

43.9 

50.3 

68.5 

36.4 

MA 

RapoD 

39.7 

51.7 

32.4 

Broka 

39.9 

Broka 

80.2 

Broka 

18.8 

Shofu 

69.0 

64.2 

36.1 

49*1 

50.1 

44.2 

38.2 

34.0 

NA 

S.  S.  Whlt« 

62.3 

84.1 

n.i 

79.4 

Broka 

68.3 

73.5 

63.8 

NA 

star 

67.2 

36.6 

67.2 

49.8 

45.2 

36.4 

78.1 

55.9 

30.1 

Taladyna  Oanace 

77.3 

73.3 

49.6 

35.9 

28.3 

40.5 

64.0 

47.8 

28.6 

Vantura  Tacimology 

S0.3 

54.3 

m 

45.6 

57.9 

35.8 

60.3 

36.8 

NA 

vie  Pollard 

42.8 

58.2 

49.5 

Broka 

78.4 

Broke 

52.3 

34.2 

32.6 

*  This  test  Included  flue  2-iiiiff  cuts  on  plate  glass.  The  remaining 
cutting  ability,  after  the  TO  min,  was  calculated  by  dividing 
the  average  depth  of  the  fifth  cut  by  the  average  depth  of  the 
first  cut. 


e  -  All  five  samples  were  broken,  so  no  depth  could  be  measured 
Manufacturer  did  not  provide  this  shape  for  testing. 


TABLE  14.  FAILURES  OF  QUALITY  TESTS  BY  TYPE  (la  to  5a) 


TABLE  14.  FAILURES  OF  QUALITY  TESTS  BY  TYPE 


IxssJl 


DIMENSION 

CONSTRUCTION 

ROUGHNESS 

CONCENTRICITY 

DURABILITY 

MANUFACTURER 

TEST 

Brassalar 

0 

0 

2 

0 

0 

OlM 

0 

5 

0 

1 

0 

Jaro 

0 

0 

0 

1 

0 

Ml Itax 

0 

0 

0 

0 

0 

Prwiar 

t 

t 

0 

0 

0 

Pawoa  4  Randolph 

0 

0 

0 

! 

0 

R«g«ocy  I 

R«pco  0 

I  Shofu  0 

S.  S.  Whit*  0 

Star  0 

Taladyna  Oansco  0 

Vantura  Tachnology  0 

Vic  Pollard  2 


0  0  0 

0  0  0 

0  0  0 

3  I  2 

0  4  0 

0  0  0 

0  0  1 

0  0  0 


0 

0 

0 

1 

0 

0 

0 

0 


Brass* I ar  0 

dim  0 

Jaro  3 

Mlitax  4 

Praniar  0 

RaMOM  4  Randolph  0 

Ragancy  0 

Rapco  1 

I  Shofu  0 

1 


1  0  0 

0  0  I 

3  I  0 

2  0  0 

0  2  0 

0  0  0 

5  2  0 

2  0  2 

5  0  0 

0  4  0 


1 

3 

0 

0 

0 

0 

0 

0 

0 

0 


AO 


CSRROSION 
TEST 

2 

0 

0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
1 

2 
0 
0 
0 


S.  S.  Wilt* 


TABLE  U.  EAIHHES  Of  OUALm  TESTS  BY  TYPE 


NOTE ;  For  key  to  letters  (Indicating  manufacturers),  refer  to  Table  14. 


• '/ 

‘1 
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TABLE  16.  QUALITY  TEST  FAILURES.  BY  MANUFACTURER. 
FOR  ALL  INSTRUMENT  TYPES 


TABLE  17.  QUALITY  COMPARISON.  BY  MANUFACTURER.  FOR  ALL  INSTRUMENT  TYPES 


10 

MANUFACTURER 

DIMENSION 

TEST 

CONSTRUCTION 

TEST 

ROUGHNESS 

TEST 

CONCENTRICITY 

TEST 

durability 

TEST 

CORROSION 

TEST* 

TOTAL 

FAILUF 

A 

Brasselor 

0 

6 

7 

0 

1 

2 

16 

B 

Olama 

4 

6 

0 

5 

4 

1 

20 

C 

Jaro 

4 

20 

n 

6 

3 

5 

49 

0 

Mi  Itex 

7 

10 

5 

2 

0 

1 

25 

E 

Premier 

6 

1 

6 

1 

0 

0 

14 

F 

Ramsom  &  Randolph 

3 

2 

8 

5 

1 

3 

20 

Regency 

3 

8 

3 

3 

5 

2 

24 

H 

Repco 

7 

10 

0 

4 

0 

0 

21 

1 

Shof  u 

0 

n 

0 

0 

0 

0 

11 

J 

S,  S.  White 

3 

16 

n 

9 

8 

0 

47 

K 

Star 

2 

6 

7 

0 

0 

0 

15 

L 

Teledyne  Oensco 

I 

2 

0 

0 

1 

0 

4 

M 

Venture  Technology 

6 

12 

0 

4 

5 

0 

27 

N 

Vic  Pol  lard 

30 

7 

2 

3 

10 

0 

52 
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*•  Only  chwiclave  failures  are  included  for  this  comparison. 


TABLE  19.  PERFORMANCE  COMPARISON  BY  MANUFACTURER 


TOTAL  DEPTH  OF  CUT 

Cm) 

MANUFACTURER 

80-84 

75-79 

E 

70-74 

L 

60-64 

55-59 

K 

50-54 

C,F,I 

45-49 

40-44 

H 

35-39 

D 

30-34 

B 

25-29 

M 

20-24 

15-19 

J.N 

10-14 

A. 6 

EDITOR'S  NOTE--Throughout  these  Appendixes,  instrument 
types  are  designated  as: 

la,  lb,  2a,  2b,  2c,  2d,  3a,  4a,  and  5a. 

For  additional  information  on  these  types  of  instru¬ 
ments,  please  refer  to  page  34  : 

Table  1.  Specifications:  Dental  Diamond  Rotary 
Instruments 
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APPENDIX  A  (Coot»d) 

Head 

Shank 

ifi. 

MANUFACTURER 

0 

Dlaaeter  im 

Lenoth  flvn 

Diameter  mm 

^  •' 

H 

Repco 

1 

1.609 

19.357 

1.597 

2 

1.599 

19.367 

1.598 

■ 

3 

1.601 

19.402 

1.593 

4 

1.598 

19.364 

1.592 

*1 

5 

1.604 

19.383 

1.591 

.  ^ 

Ave* 

1.602 

19.375 

1.594 

•  4 

•1' 

1 

Shot  u 

1 

1.570 

19.164 

1,596 

V  J 

2 

1.565 

19.175 

1.598 

3 

1.556 

19.180 

1.598 

- 

fl 

4 

1.561 

19.170 

1.598 

5 

1.580 

19.202 

1.595 

Ave4 

1.566 

19.178 

1.597 

•’S 

.  ' 

J 

S.  S.  White 

I 

1.383 

20.033 

1.599 

L-.“. 

2 

1.390 

20.020 

1.598 

3 

1.367 

20.007 

1.599 

4 

1.369 

19.974 

1.597 

M 

5 

1.388 

20.053 

1.599 

•"i 

P* 

Ave« 

1.379 

20.017 

1.598 

N  V 

c 

- 

*•  . 

K 

Star 

1 

1.458 

16.668 

1.595 

'  _ 

%• 

2 

1.452 

16.737 

1,593 

3 

1.438 

16.706 

1.593 

4 

,1.436 

16.728 

1.597 

5 

1.447 

16.696 

1.593 

Ave« 

1.446 

16.711 

1.594 

r 

P 

L 

Teledyne  Oensoo 

1 

1.602 

17.278 

1.597 

2 

1.623 

17.292 

1.592 

• 

• 

3 

1.617 

17.342 

1.596 

* 

4 

1.618 

17,347 

1.596 

5 

1.607 

17.263 

1,595 

1  •  • 

i 

Ave« 

1.613 

17.304 

1.595 

w 

M 

Venture  Technology 

\ 

1.464 

19,149 

1.599 

•*  ^ 

2 

1,490 

19.183 

1,600 

3 

1.453 

19.172 

1,596 

•  ■*■ 

4 

1.466 

19.184 

1.600 

.'.V 

5 

1.458 

19-178 

1,597 

I*,*. 

Ave* 

1.467 

19.173 

1.599 

N 

Vic  Poll ard 

I 

1.537 

19.075 

1.598 

HP 

2 

1.549 

19.058 

1.599 

3 

1.524 

18.948 

1,599 

r  ■- 

4 

1.551 

18.936 

1.597 

5 

1.533 

18,999 

1,600 

* 

t;.-- 

Ave« 

1.539 

19,003 

1.599 

[*'*• 

!,•■ 

t->.. 

m 

—1 

> . 

4 

w. 

r.  • 

f'-.- 

fv 

C%“', 

61 

y  -*• 

P 

--4 

1 

: 

: 

• 

-•  -»  _ ^2 - ^ - -i - - - 3 - 

manufacturer 


Ml lt«X 


Pr««l«r 


RansoM  &  Randolph 


APPENDIX  A  (Cont<d) 


APPENDIX  A  (Cont'd) 


ID  MANUFACTURER 
A  Brass* I ar 


B  01 


C  Jaro 


0  Ml Itax 


£  PrsMlar 


F  Ransaai  i  Randolph 


6  Raganqr 


Smi  i 

Larga 

HMd 

ShanK 

H«ad 

0 

DIamtar 

OlasMtar 

iM  L«nQth  ■■ 

Lanoth  inn 

OlaMtar 

Am  Angla 

1 

0.641 

1.077 

6.084 

21.079 

1.990 

4»23' 

2 

0.636 

1*091 

6.064 

21.020 

1.594 

4*33 » 

3 

0.611 

1.043 

6.016 

21.040 

1.590 

4*33* 

4 

0*644 

1.061 

6.079 

21.026 

1.590 

4*29* 

5 

0.633 

1.060 

6.027 

21.006 

1.590 

4*19' 

Av«« 

0.633 

1.098 

6.093 

21.034 

1.591 

4*27* 

1 

0.679 

1.717 

10.333 

23.692 

1.594 

5*59' 

2 

0.692 

1.716 

10.343 

23.653 

1.599 

5*58* 

3 

0.687 

1.686 

10.587 

23.668 

1.591 

6*19* 

4 

0.676 

1.685 

10.  $42 

23.647 

1.996 

5*25t 

5 

0.69t 

1.704 

10.986 

23.655 

1.592 

6*07 » 

Av«« 

0.689 

1.702 

10.558 

23.655 

1.594 

5*58' 

1 

0.709 

1.474 

8.067 

19.695 

1.992 

5*30' 

2 

0.714 

1.441 

7.854 

19.667 

1.594 

5*46* 

3 

0.716 

1.446 

7.852 

19.674 

1.596 

5*41* 

4 

0.727 

1.479 

8.127 

19.685 

1.593 

5*42* 

5 

0.725 

1.441 

7.783 

19.710 

1.593 

5*27 » 

Av«« 

0.716 

1.496 

7.937 

19.690 

1,594 

5*37' 

1 

0.624 

1.406 

6.195 

21.034 

1.590 

8*16* 

2 

0.622 

1.420 

6.181 

21.023 

1.592 

8*21* 

3 

0.625 

1.410 

6.228 

21.020 

1.588 

8’13' 

4 

0.622 

1.408 

6.153 

21.018 

1.596 

7*48> 

5 

0.626 

1.400 

6.178 

21.001 

1.992 

8*20 » 

Av«« 

0.624 

1.409 

6.187 

21*019 

1.592 

8*12' 

1 

0.612 

1.328 

6.355 

20.547 

1.598 

7*12' 

2 

0.603 

1.311 

6.375 

20,960 

1.594 

7»07t 

3 

0.606 

1.308 

6.350 

20.990 

1.595 

7*06' 

4 

0.607 

1*321 

6.373 

20.556 

1.596 

7*01* 

5 

0.603 

1.314 

6.379 

20.579 

1.597 

7»08* 

Av«. 

0.606 

1*316 

6.366 

20.998 

1.996 

7»07* 

1 

0.962 

1.334 

9.037 

21.048 

1.602 

6*I8' 

2 

0.546 

1.325 

9.036 

21.028 

1.597 

6*09’ 

3 

0.944 

1.355 

9.026 

21.024 

1.996 

6*09* 

4 

0.350 

1.359 

9.021 

21.049 

1.599 

6*08' 

5 

0.339 

1.337 

9.017 

21.022 

1.596 

6*12* 

Av«. 

0.948 

1.342 

9.027 

21.034 

1.598 

6*11* 

I 

0.904 

1*509 

8.867 

22.798 

1.597 

3*49  • 

2 

0.918 

1.901 

8.781 

23.013 

1.598 

3*52 ' 

3 

0.909 

1.504 

8.774 

22.743 

1.595 

4*13* 

4 

0.908 

1.489 

8.784 

22.960 

1.599 

4*03* 

5 

0.910 

1.537 

8.875 

22,727 

1.597 

3*50* 

Av«. 

0.910 

1.508 

8.806 

22.840 

1.597 

3*57 « 

68 


H  R«pOO 


S«  S.  White 


L  T«l«4yn«  Oensoo 


M  Venture  Technology 


Vic  Pollard 


0.772 

1.427 

8.465 

21.356 

1.596 

4*44' 

0.777 

1.421 

8.473 

21.357 

1.592 

4*42* 

0.  762 

1.390 

8.451 

21.315 

1.590 

4*46' 

0.790 

1.402 

8.462 

21.351 

1.595 

4*46' 

0.770 

1.396 

8.494 

21.344 

1.593 

4*44' 

0.778 

1.407 

8.469 

21.545 

1.593 

4*44' 

0.612 

1.456 

7.110 

19.083 

1,599 

7*37' 

0.M2 

1.470 

7.086 

19.065 

1.594 

7*48' 

0.615 

1.493 

7.200 

19.092 

1.595 

7*40' 

0.624 

1.475 

7.170 

19.117 

1.598 

7*23' 

0.378 

1.486 

7.097 

19.081 

1.599 

7*44' 

0.602 

1.476 

7.133 

19.088 

1.598 

7‘38' 

0.355 

1.069 

7.808 

22.025 

1,597 

13*47' 

0.306 

1.068 

7.766 

21.975 

1,591 

13*58* 

0.342 

1.048 

7.669 

21.922 

1.593 

14*03' 

0.309 

1.045 

7.715 

21,834 

1.596 

14*27' 

0.344 

1.046 

7.843 

21.930 

1.594 

13*51' 

0.331 

1.055 

7.760 

21.937 

1.594 

14*01' 

1.056 

1.615 

7.066 

18.669 

1,594 

5*07' 

1.023 

1.594 

7.131 

18.671 

1.593 

5*04' 

1.042 

1.599 

7.082 

18.652 

1.597 

5*05' 

1.033 

1.579 

7.129 

16.655 

1.598 

5*14' 

1.032 

1.574 

7.133 

18.653 

1.597 

5*05' 

1.042 

1.592 

7.108 

18.660 

1,596 

5*07' 

0.842 

1.458 

6.422 

20.399 

1.593 

5*14' 

0.835 

1.450 

6.466 

20.358 

1.596 

4*47* 

0.831 

1.469 

6.476 

20.416 

1.599 

4*39' 

0.847 

1.469 

6.437 

20.425 

1.600 

4*55' 

0.836 

1.444 

6.440 

20.381 

1.600 

5*06' 

0.838 

1.458 

6.480 

20.396 

1,598 

4*56' 

0.993 

1.518 

7.439 

18.830 

1.598 

4*47' 

0.983 

1.516 

7.243 

18,798 

1.599 

5*10' 

0.987 

1.545 

7.368 

18.806 

1.600 

5*07' 

1.015 

1.553 

7.420 

18.835 

1.600 

4*53' 

0.997 

1.524 

7.371 

18.826 

1.600 

5*10' 

0.995 

1.531 

7.368 

18.819 

1,599 

5*01' 

0,737 

1.257 

5.639 

18.898 

1.582 

5*28' 

0.742 

1.265 

5.615 

16.652 

1.582 

5*41' 

0.749 

1.256 

5.687 

18.835 

1.583 

5*26' 

0.756 

1.252 

5.716 

18.830 

1,582 

5*35' 

0.762 

1.257 

5.867 

18.809 

1.582 

5*31' 

0.749 

1.257 

5.705 

18.845 

1.582 

5*32' 
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APPEHDIX  A  ICont'd) 


"T  '»**  *.•"  *«• 


Ql— flsioftt  Typ<  3a 


MANUFACTURER 

1 

Haad 

Olamatar  tin 

Haad 

Lanatti  ns 

LUQth  n. 

Shank 

DiMatar  ■■ 

Brass* I  «* 

1 

4,073 

1.321 

17.175 

1.596 

2 

4,066 

1.324 

17.160 

1,597 

3 

4,036 

1.327 

17.182 

1.594 

4 

4,060 

1.349 

17.209 

1,596 

5 

4,093 

1.330 

17.206 

1.593 

Ava. 

4.098 

1,330 

17.186 

1.596 

O'— 

1 

3,322 

1.243 

20.349 

1.595 

2 

3,314 

1,240 

20:382 

1.599 

3 

3,334 

1,235 

20.362 

1,595 

4 

3.329 

1,227 

20.374 

1.597 

5 

3.341 

1.237 

20.385 

1.595 

Ava* 

3.327 

1.236 

20.370 

1.596 

Jaro 

I 

4.413 

1,432 

16.318 

1,591 

2 

4,374 

1,433 

16.316 

1.591 

3 

4,391 

1,413 

16.319 

1.585 

4 

4,395 

1,445 

16.305 

1.564 

5 

4,406 

1.459 

16.334 

1.586 

Ava« 

4.396 

1.436 

16.318 

1.587 

Mt Itax 

1 

4.342 

1.753 

19,290 

1.590 

2 

4.376 

1.743 

19.278 

1.585 

3 

4.332 

1.730 

19.135 

1.585 

4 

4.349 

1.748 

19.262 

t.584 

5 

4.342 

1.757 

19.236 

1.584 

Ava« 

4.392 

1.747 

19.240 

1,586 

Praalar 

1 

4,636 

1,455 

17.194 

1.591 

2 

4,672 

1,492 

17.222 

1.594 

3 

4,646 

1.503 

17,210 

1.591 

4 

4,643 

1.447 

17,185 

1,593 

5 

4,647 

1,459 

17,215 

1.591 

Ava« 

4.649 

1.471 

17,205 

1,592 

Ransom  4  Randolph 

t 

4,411 

1,402 

16.407 

1.592 

2 

4,373 

1.366 

16.360 

1,591 

3 

4.441 

1.370 

16.378 

1,596 

4 

4,442 

1.377 

16.356 

1,590 

5 

4,433 

1.386 

16.406 

1.592 

Ava« 

•4.420 

1.380 

16.381 

1.592 

Ragan cy 

I 

3.936 

1.421 

20.090 

1.591 

2 

3.937 

1.363 

20.142 

1.597 

3 

3.946 

1.396 

20.139 

1.592 

4 

3,939 

1.390 

20.137 

1.595 

5 

3,905 

1.387 

20.133 

1.595 

Ava« 

3,933 

1.396 

20.128 

1.594 

J 

4 

\ 

1 

i 


i 


i 


1 
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APPENOiX  A  (Cont< 

'd) 

Oiaantlons  Tvd# 

Sa 

Haad  Haad 

Shank 

MANUFACTURER 

0 

Ola«atar  m  Lanoth  Mi 

Lanoth  Mi 

Oianatar  mb 

BrasMlv 

1 

6.419  3.299 

44.796 

2.350 

2 

«.4n  3.304 

44.764 

2.349 

3 

6.417  3.312 

44.756 

2.347 

RansQM  &  Randolph 


NO  SAMPLE 


NO  SAMPLE 


APPENDIX  C 


Pagwicy 


5 


1 

APPENDIX  C 

(Coot»d) 

0  manufacturer 

£ 

la 

Jb 

Is. 

2b 

Shofu 

I 

4 

3 

7 

4 

2 

4 

10 

6 

7 

3 

3 

8 

6 

6 

1 

4 

3 

6 

7 

4 

■V 

3 

3 

6 

9 

5 

• 

S.  S«  Whit* 

1 

16 

12 

2t 

11 

2 

15 

16 

20 

12 

’I-' 

3 

16 

15 

15 

14 

4 

15 

17 

15 

13 

f 

( 

5 

13 

15 

19 

16 

F 

K 

Star 

I 

5 

7 

18 

22 

2 

10 

6 

16 

23 

h: 

3 

9 

5 

19 

20 

4 

6 

7 

18 

20 

\  • 

3 

6 

3 

18 

24 

L 

T*|*dyn*  0*Aaco 

1 

13 

10 

16 

16 

2 

9 

13 

11 

15 

3 

12 

U 

12 

12 

4 

10 

10 

12 

16 

3 

13 

15 

16 

17 

s*- 

Vantur*  Tachnglogy 

I 

9 

13 

- 

to 

.  .*, 

2 

7 

16 

- 

6 

3 

9 

13 

- 

3 

OM 

1 

4 

7 

18 

- 

11 

- 

5 

12 

16 

- 

3 

!'  N 

Vie  Pol  lard 

1 

a 

9 

to 

19 

-'  2  ;  11  IS  18 

■  3  7  1 1  20  22 

:  4  7  11  16  19 

'■U  I 


APPENDIX  0 

concentricity  test  data  (im) 


A^rasselT 


Nack 

Head 

Axial 

Typs 

1 

Runout 

Runout 

Runout 

la 

1 

0.003 

0,033 

- 

2 

0.015 

0,030 

- 

3 

0.014 

0.020 

4 

0.006 

0.022 

- 

5 

0.002 

0.016 

- 

1b 

1 

0.012 

0.013 

* 

2 

0.005 

0,047 

- 

3 

0.002 

0.013 

- 

4 

o.ooa 

0.018 

- 

5 

0.011 

0.026 

- 

2a 

I 

0.003 

0.051 

2 

0.007 

0.024 

- 

3 

0.002 

0.022 

4 

Q.0Q3 

0.019 

- 

5 

0.004 

0.025 

- 

2b 

1 

0.004 

0.022 

2 

0.003 

0.032 

• 

3 

0.004 

0.030 

. 

4 

0.004 

0.048 

. 

5 

0.005 

0,017 

- 

2c 

1 

0.004 

0.013 

2 

0.000 

0.012 

- 

3 

0,004 

0.009 

4 

0.000 

0.010 

5 

0.006 

0.016 

- 

2d 

1 

0.009 

0.022 

2 

0.007 

0.021 

. 

3 

0.006 

0.016 

4 

0.003 

0.012 

. 

5 

0.006 

0,009 

- 

3a 

1 

0,005 

0.010 

0.030 

2 

0.006 

0.022 

0.020 

3 

0.006 

0.016 

0.006 

4 

0.011 

0.023 

0.015 

5 

0.011 

0.028 

0.032 

4a 

1 

0.007 

0.009 

2 

0.000 

0.009 

• 

3 

0,000 

0.009 

- 

4 

0.006 

0.010 

5 

0.004 

0.005 

. 

8K)iaiiia 


Type 

i 

Neck 

Runout 

Haad 

Runout 

Axial 

Runout 

ta 

I 

0.004 

0.018 

2 

0.009 

0.016 

3 

0.006 

0.014 

4 

0.013 

0.016 

- 

5 

o.oi; 

0.017 

- 

lb 

I 

0.007 

0.032 

2 

0.002 

0.006 

- 

3 

0.008 

O.OIB 

4 

0.009 

0.016 

* 

5 

0.008 

0.022 

2a 

1 

0.012 

0.024 

2 

0.007 

0.034 

• 

3 

0.016 

0.036 

4 

0.006 

0.033 

- 

5 

0.011 

0.054 

- 

2b 

I 

0.006 

0.025 

2 

0.004 

0.037 

• 

3 

0.008 

0.024 

• 

4 

0.004 

0.049 

• 

5 

O.OOS 

0.055 

- 

2c 

1 

0.004 

0.029 

2 

0.008 

0.035 

3 

0.004 

0.050 

4 

0.002 

0.045 

5 

0.007 

0.064 

2d 

1 

0.009 

0.079 

2 

0.003 

0,046 

. 

3 

0.016 

0.050 

4 

0.006 

0.041 

- 

5 

0.008 

0.041 

- 

3a 

1 

0.007 

0,036 

0.019 

2 

0.004 

0.036 

0.011 

3 

0.003 

0.055 

0.012 

4 

O.OOS 

0.028 

0.016 

5 

0.010 

0.026 

0.024 

4a 

1 

0.002 

0.016 

2 

0.002 

0.021 

. 

3 

0.001 

0.019 

. 

4 

0.002 

0,015 

5 

0.002 

0.010 

. 
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APPENDIX  0  (Coot'd) 


A-Srassal ar 

B^lama 

Nack 

Head 

Axial 

Nack 

Haad 

Axial 

Tvp< 

0 

Runout 

Runout 

Runout 

Typ. 

0 

Runout 

Runout 

Runout 

5a 

1 

0.020 

0.033 

0.02t 

9a 

1 

0.004 

0.036 

0.014 

2 

0.017 

0.033 

0.036 

2 

0.009 

0.030 

0.016 

3 

0.016 

0.036 

0.013 

3 

0.009 

0.031 

0.009 

4 

0.016 

0.046 

0.016 

4 

0.005 

0.041 

0.016 

3 

0.024 

0.001 

0.004 

5 

0.004 

0.014 

0.007 

AVE. 

0.007 

0.021 

0.020 

AVE. 

0.007 

0.033 

0.015 

C-Jaro 

D-MI Itax 

la 

1 

0.004 

0.023 

. 

ta 

1 

0.020 

0.049 

. 

2 

0.01 1 

0.034 

- 

2 

0.022 

0.096 

- 

3 

0.004 

0.027 

- 

3 

0.014 

0.022 

- 

4 

0.000 

0.013 

- 

4 

0.024 

0.039 

- 

5 

0.009 

0.028 

- 

5 

0.021 

0.039 

- 

1b 

1 

0.006 

0.033 

• 

tb 

1 

0.017 

0.030 

. 

2 

0.019 

0.033 

- 

2 

0.013 

0.038 

- 

3 

0.010 

0.032 

- 

3 

0.008 

0.039 

- 

4 

0.017 

0.024 

- 

4 

0.004 

0.019 

- 

3 

0.010 

0.024 

- 

5 

0.006 

0.007 

- 

2a 

1 

0.007 

0.032 

• 

2a 

1 

. 

2 

0.012 

0.020 

- 

2 

- 

3 

0.011 

0.030 

- 

3 

NOS 

AMPLE 

- 

4 

0.012 

0.015 

- 

4 

- 

5 

0.009 

0.016 

- 

5 

- 

2b 

I 

0.003 

0.082 

• 

2b 

1 

0.019 

0.020 

• 

2 

0.010 

0.092 

- 

2 

0,030 

0.089 

- 

3 

0.012 

0.054 

- 

3 

0.018 

0.044 

- 

4 

0.012 

0.086 

- 

4 

0.013 

0.019 

5 

0.004 

0.094 

- 

5 

0.010 

0.094 

- 

2c 

I 

0.010 

0.029 

. 

2c 

1 

0.009 

0.033 

• 

2 

0.007 

0.023 

- 

2 

0.011 

0.020 

- 

3 

0.008 

0.038 

- 

3 

0.006 

0.034 

- 

4 

0.008 

0.039 

- 

4 

0.015 

0.090 

- 

5 

0.008 

0.047 

- 

5 

0,007 

0.029 

- 

2d 

1 

0.014 

0.082 

• 

Zd 

I 

0,007 

0.029 

. 

2 

0.007 

0.036 

- 

2 

0.000 

0.041 

- 

3 

0.007 

0.032 

- 

3 

0.009 

0.019 

- 

4 

0.009 

0.045 

- 

4 

0.017 

0.024 

- 

5 

0.008 

0.046 

- 

5 

0.016 

0.027 

- 

3a 

1 

0.016 

0.021 

0.021 

3a 

1 

0.013 

0.030 

0.023 

2 

0.028 

0.029 

0.013 

2 

0.018 

0.023 

0.017 

3 

0.006 

0.039 

0.015 

3 

0.008 

0.030 

0.025 

4 

0.011 

0.026 

0.013 

4 

0.007 

0.024 

0.008 

5 

0.012 

0.037 

0.017 

5 

0.007 

0.031 

0.010 
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C-Jaro 

D-MI Itax 

N«ck 

HMd 

Axtal 

Neck 

Head 

Axial 

Runout 

Runout 

Runout 

Typ. 

f 

Runout 

Runout 

Runoul 

0.011 

0.031 

4a 

1 

0.016 

0.037 

. 

0.003 

0.017 

- 

2 

0*006 

0.006 

- 

0.006 

0.029 

- 

3 

0.005 

0.030 

- 

0.010 

0.028 

- 

4 

0.006 

0.03B 

- 

0.006 

0.023 

- 

5 

0.006 

0.008 

- 

0.005 

0.039 

0.018 

Sa 

1 

0.012 

0.026 

0.013 

0.005 

0.036 

0.026 

2 

0*012 

0.032 

0.016 

0.017 

0.017 

0.011 

3 

0.017 

0.018 

0.019 

0.003 

0.036 

0.011 

4 

0.014 

0.037 

0.023 

0.006 

0.036 

0.023 

5 

0.018 

0.022 

0.018 

0.009 

0.037 

0.017 

AVE. 

0.013 

0.031 

0.017 

£-Pra«lor 

F-Ransom  &  Randolph 

APPENDIX  0  (Cont<d) 


E«PrwilT  F^anscw  A  Randolph 


Hack 

Haad 

Axial 

Mack 

Haad 

Axial 

Runout 

Runout 

Runout 

Typa 

§ 

Runout 

Runout 

Runout 

0.003 

0.031 

0.021 

3a 

1 

0.003 

0.033 

0.030 

0.009 

0.026 

0.021 

2 

0.018 

0.029 

0.039 

0.009 

0.029 

0.009 

3 

0.012 

0.029 

0.033 

0.010 

0.027 

0.010 

4 

0.004 

0.049 

0.020 

0,004 

0.028 

0.017 

9 

0.012 

0.039 

0.019 

0.009 

0.020 

• 

4a 

1 

0.009 

0.044 

. 

0.008 

0.029 

- 

2 

0.007 

0.034 

- 

0.009 

0.041 

- 

3 

0.009 

0.028 

- 

0.006 

0.012 

- 

4 

0.006 

0.030 

- 

0.006 

0.007 

- 

5 

0.006 

0.037 

- 

0.049 

0.063 

0.012 

Sa 

t 

0.018 

0.047 

0.019 

2 

0.020 

0.046 

0.013 

3 

N  0 

S  A  M  P  L 

E 

0.020 

0.036 

0.010 

4 

0.021 

0.043 

0.019 

9 

0.008 

0.028 

0.014 

AVE. 

0.008 

0.032 

0.027 

G^aaancv 


H-ftaoco 


APPENDIX  D  (Co«t*d) 


G-Raaancv 

H^aoco 

Nack 

HMd 

Axial 

Hmck 

Haad 

Axial 

Type 

$ 

Runout 

Runout 

Runout 

Typa 

# 

Runout 

Runout 

Runout 

2d 

t 

0.007 

0.024 

- 

2d 

1 

0.003 

0.017 

2 

0.007 

0.025 

- 

2 

0.007 

0.037 

3 

0.007 

0.025 

- 

3 

0.007 

0.019 

4 

0.014 

0.044 

- 

4 

0.008 

0.027 

5 

0.016 

0.023 

- 

5 

0.005 

0.024 

- 

3a 

I 

0.023 

0.032 

0.024 

3a 

1 

0.004 

0.056 

0.020 

2 

0.008 

0.021 

0.018 

2 

0.003 

0.056 

0.015 

3 

0.040 

0.044 

0.037 

3 

0.003 

0.024 

0.013 

4 

0.017 

0.031 

0.012 

4 

0.004 

0.051 

0.031 

5 

0.02S 

0.028 

0.018 

5 

0.003 

0.026 

0.016 

4a 

1 

0.007 

0.022 

4a 

1 

0.000 

0.014 

2 

0.007 

0.040 

- 

2 

0.000 

0.007 

3 

0.008 

0.047 

- 

3 

0.003 

0.010 

4 

0.000 

0.034 

- 

4 

0.010 

0.040 

5 

0.019 

0.029 

- 

5 

0.003 

0.014 

- 

5a 

1 

Sa 

1 

0.020 

0.046 

0.023 

2 

2 

0.024 

0.044 

0.021 

3 

N  0 

sample 

3 

0.059 

0.096 

0.013 

4 

4 

0.031 

0.047 

0.027 

5 

5 

0.019 

0.028 

0.012 

AVE. 

0.017 

0.034 

0.022 

AVE. 

0.008 

0.029 

0.019 

l-Shofu 

•J-S.  S.  Mhita 

la 

1 

0.000 

0,009 

. 

la 

I 

0.019 

0.022 

2 

0.002 

0.022 

- 

2 

0.011 

0.034 

3 

0.000 

o.ooe 

- 

3 

0.018 

0.093 

4 

0.003 

0.027 

- 

4 

0.021 

0.031 

5 

0.000 

0.015 

- 

5 

0,014 

0.021 

- 

lb 

1 

0.006 

0.019 

- 

lb 

1 

0.014 

0.018 

2 

0.003 

0.018 

- 

2 

0,029 

0.037 

3 

0.010 

0.024 

- 

3 

0.021 

0.036 

4 

0.009 

0.018 

- 

4 

0.010 

0.022 

5 

0.011 

0.016 

- 

5 

0.021 

0.034 

- 

2a 

1 

0.006 

0.039 

. 

2a 

I 

0.009 

0.023 

2 

0.003 

0.025 

- 

2 

0.000 

0.093 

3 

0.009 

0.019 

- 

3 

0.031 

0.033 

_ 

4 

0.009 

0.034 

- 

4 

0.015 

0.022 

5 

0.004 

0.029 

- 

5 

0.004 

0.010 

- 

2b 

1 

0.006 

O.OIS 

. 

2b 

1 

0.007 

0.032 

2 

0.003 

0.026 

- 

2 

0.007 

0.074 

3 

0.002 

0.020 

- 

3 

0.014 

0.018 

_ 

4 

0.007 

0.020 

- 

4 

o.ooe 

0.014 

5 

0.007 

0.016 

- 

5 

0.011 

0.099 

APP£f40IX  D  (Cont*d) 


1-Shofu 


N*cK 

HMd 

Axial 

Runout 

Runout 

Runout 

lyp* 

0.004 

0.019 

. 

2c 

0.004 

0.013 

- 

0.000 

0.013 

- 

0.003 

0.012 

- 

0.004 

0.029 

- 

0.000 

0.016 

. 

2d 

0.000 

0.012 

- 

0.003 

0.023 

- 

0.003 

0.014 

- 

0.004 

0.013 

- 

O.OII 

0.016 

0.010 

3a 

0.018 

0.031 

0.023 

0.006 

0.014 

0.022 

0.003 

0.013 

0.027 

0.009 

0.026 

0.026 

0.000 

0.010 

. 

4a 

0.003 

0.014 

- 

0.000 

0.018 

- 

0.006 

0.011 

- 

0.007 

o.ooe 

3a 

N  0 

SAMP 

L  e 

0.004 

0.019 

0.022 

K-Star 

0.006 

0.017 

. 

la 

0.007 

0.047 

- 

0.000 

0.016 

- 

0.000 

0.013 

- 

0.000 

0.026 

- 

0.000 

0.023 

1b 

0.004 

0.032 

- 

0.003 

0.024 

- 

0.006 

0.026 

- 

0.007 

0.042 

- 

0.000 

0.016 

. 

2a 

0.000 

0.026 

- 

0.000 

0.009 

- 

0.000 

0.023 

- 

0.000 

0.016 

• 

J-S,  S.  Whlf 


Nack 

Haad 

Axial 

$ 

Runout 

Runout 

Runout 

1 

0.009 

0*066 

2 

0.006 

0.053 

- 

3 

0.009 

0,026 

- 

4 

0.005 

0.083 

- 

5 

0.007 

0.019 

- 

1 

0.003 

0.026 

. 

2 

0.008 

0.014 

- 

3 

0.011 

0.066 

- 

4 

0.014 

0.030 

- 

5 

0.007 

0.059 

- 

I 

0.020 

0.030 

0.049 

2 

0.010 

0,020 

0.033 

3 

0.006 

0.013 

0.019 

4 

0.007 

0.020 

0.012 

5 

0.007 

0.043 

0.021 

1 

0.010 

0.028 

2 

0.008 

0.034 

- 

3 

0.010 

0.020 

- 

4 

0.007 

0.014 

- 

5 

0.006 

0.010 

• 

1 

2 

3 

NO  SAMPLE 

4 

5 

AVE. 

0.014 

0.034 

0.027 

L-Taladyna  Dansco 

1 

0.011 

0.022 

2 

0.009 

0.023 

- 

3 

0.003 

0.017 

- 

4 

0.006 

0.016 

- 

5 

0.014 

0.035 

- 

1 

0.012 

0.031 

2 

0.011 

0.032 

- 

3 

0.015 

0.031 

- 

4 

0.003 

0.035 

- 

5 

0.017 

0.048 

- 

1 

0.006 

0.012 

. 

2 

o.ooe 

0.030 

- 

3 

0.009 

0.026 

- 

4 

0.006 

0.031 

- 

5 

0.006 

0.025 

- 

APP£NOIX  0  (Cont'd) 


K»Star 


L»Ta|#dyna  Dfisco 


N«ck  H«ad  Axial 


Neck  Haad  Axial 


Runout 

Ruaotft 

Runotft 

T*D« 

§ 

Runout 

Runout 

Runout 

0.006 

0.013 

. 

2b 

1 

0.013 

0.029 

- 

0.008 

0.014 

- 

2 

Q.ooe 

0.015 

- 

0.008 

0.023 

- 

3 

0.009 

0.017 

- 

0.004 

0.011 

- 

4 

0.008 

0.013 

- 

0.013 

0.031 

- 

5 

0.000 

0.027 

" 

0.000 

O.OU 

• 

2c 

1 

0.016 

0.031 

- 

0.009 

0.030 

- 

2 

0.004 

0.016 

- 

0.000 

0.039 

- 

3 

0.013 

0.021 

- 

O.OOS 

0.013 

- 

4 

0.016 

0.028 

- 

0.008 

0.048 

- 

5 

0.003 

0.008 

“ 

0.012 

0.030 

• 

2d 

1 

0.004 

0.026 

- 

O.OOS 

0.030 

- 

2 

0.006 

0.016 

- 

o.ou 

0.028 

- 

3 

0.008 

0.01S 

- 

0.002 

0.020 

- 

4 

0.006 

0.022 

- 

0.002 

0.013 

- 

5 

0.009 

0.034 

• 

0.012 

0.027 

0.027 

3a 

1 

0.007 

0.023 

0.018 

0.016 

0.029 

0.017 

2 

0.011 

0.037 

0.026 

0.003 

0.028 

0.014 

3 

0.014 

0.026 

0.025 

0.002 

0.026 

0.011 

4 

0.012 

0.026 

0.032 

0.003 

0.031 

0.008 

3 

0.007 

0.027 

0.017 

0.007 

0.011 

• 

4a 

1 

0.006 

0.046 

- 

0.000 

0.014 

• 

2 

0.007 

0.023 

- 

0.000 

0.010 

- 

3 

0.008 

0.018 

- 

0.004 

0.018 

- 

4 

0.003 

0.01S 

- 

0.007 

0.031 

- 

5 

0.011 

0.028 

• 

0.026 

0.033 

0.021 

9a 

1 

0,014 

0.047 

0,040 

0.016 

0.023 

0.019 

2 

0.011 

0.033 

0.044 

0.011 

0.033 

0.032 

3 

0,016 

0.03S 

0.017 

0.017 

0.029 

0.017 

4 

0.011 

0.042 

0.034 

0.028 

0.034 

0.027 

5 

0.007 

0.049 

0.037 

0*006 

0.02S 

0.019 

AVE. 

0.009 

0.027 

0.029 

»»>Vantura 

TachnoloQv 

M-VIc  Pol  lard 
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W-V«ntw  T»chnoloQV  N^VIc  Pol  lard_ 

N«ck  H«a<l  Axial 

Typa  #  Runout  Runout  Runout  Typa  0^  Runout  Runout 


Axial 

Runout 


NO  SAMPLE 


2a 


t 

2 

3 


0.003 

0.016 

0.013 


0.008 

0.028 

0.021 


APPENDIX  F 


t- 


MANUFACTURER  Tvp<  £ 

Brassoler  la  I 

2 

3 

4 

5 

1b  1 

2 

3 

4 

5 

2a  1 

2 

3 

4 

5 

2b  1 

2 

3 

4 

5 

2c  1 

2 

3 

4 

5 

2d  I 

2 

3 

4 


CORROSION  TEST  DATA 

+  -  Mo  Corrosion 
S  •  <  Corrosion 
0  •  >  5|  Corrosion 

Chawiclavo  Cvcia 

12i.i.2A2®.2i£ 

4-  +  +  +  +  +  >4‘  +  + 

+  •►♦♦♦  +  +  ♦  +  ♦ 

<  +  ♦•►♦♦  +  ♦  +  + 

♦  *♦  +  +  +  ■►  +  +  ♦ 

+  +  +  SSSSSSS 

+  +  +  +  SSSSSS 
+  *  +  SSSSSSS 
+  SSSSSSSSS 
3SSSSSS5SS 

♦  SSSSSSSSS 

♦  +  +  +  +  +  SSSS 
SSSSSSSSSS 

SSSSSSSSSS 
4-  +  SSSSSSSS 
0000000000 
ssoooooooo 


Autoclav  Cycle 

1  2  3  4  5  6  7  g  9  iq 

+  +  +  +  SSSSSS 
+  +  +  +  SSSSSS 
SSSSSSSSSS 
+  +  +  +  SSSSSS 
+  +  +  +  f  +  +  +  SS 

+  t  +  +  SSSSSS 
+  +  +  +  +  SSSSS 
+  +  +  SSSSSSS 
+  +  +  SSSSSSS 
+  +  +  SSSSSSS 

4-  +  +  'f4-*-  +  +  *S 

+  +  SSSSSSSS 
4>4-  +  4*  +  4>4*SSS 
+  +  +  SSSSSSS 
SSSSSSSSSS 

SSSSSSSSSS 

SSSSSSSSSS 

SSSSSSSSSS 

SSSSSSSSSS 

SSSSSSSSSS 

♦  ♦^•♦♦♦♦SSS 

+  +  SS5SSSSS 

SSSSSSSSSS 

SSSSSSSOOO 

SSSSSSSSSS 

SSSSSSSSSS 

OOOOOOOQOO 

0000000000 
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ID  MANUFACTURER 


C  J«ro 


Typ<  ± 

3a  t 

2 

3 

4 

5 

4a  1 

2 

3 

4 

5 

3a  t 

2 

3 

4 

5 

la  1 

2 

3 

4 

5 

1b  1 

2 

3 

4 

5 

2a  \ 

2 

3 

4 

5 


Chawiclava  Cvcia 


Autoclava  Cycia 


12343  6  769  to 

♦  ♦SSSSSSSSS 

♦  ♦♦♦♦♦♦♦♦+  + 

♦  SSSSSSSSSS 

*¥*4^***S%S  SSSSSSSSSS 

♦  ♦♦♦♦♦♦♦♦♦  SSSSSSSSSS 

♦  ♦♦♦♦♦♦♦♦♦  4-SSSSSSSSS 

♦  ♦♦♦SSSSSSS 

♦  ♦♦♦«■  +  +  ♦♦+  SSSSSSSSSS 

+  +  +  ^  SSSSSSSSSS 

♦  ♦♦♦♦♦♦♦♦+  ♦♦♦♦♦♦♦•SSS 

♦  ♦♦♦♦♦♦♦♦♦  ♦♦♦♦♦sssss 

♦  ♦♦♦♦♦♦♦♦♦  ♦♦•♦♦♦♦♦♦ss 

SSSSSSSSSS  SSSSSSSSSS 

SSSSSSSSSS  SSSSOOOOOO 

SSSSOOOOOO  0000000000 


♦  ♦♦♦♦♦♦♦♦♦  4>SSSSSSSSS 

-*>  +  -i-4>4>SSS00  0000000000 

•t-4>SSSSS000  0000000000 

♦  ♦4>SSSSS5S  SSSSSSSSSS 

SSSSSSSSSS  SSSSSSSSSS 

ssSSSSSSSS  SSSOOOOOOO 

s  +  SSSSSSSS  SSSSSSSSSS 

+  >SSSSSSSS  0000000000 

4.>.>4>  +  4>SSS  SSOOOOOOOO 

+  4  +  44  +  +  +  SS  SSSSSSSSSS 

+  +  +  +  SSSSSS  SOOOOOOOOO 

+  -f-  +  4'SSSSSS  SSSSSOOOOO 

+  +  +  +  SSSSSS  SSSSSSSOOO 

+  +  +  4-  +  SSS5S  SSSSS5SS00 

♦  •f-SSSSSSSS  SSSSSSOOOO 


2b  1  ♦♦SSSSSSSS  SSSSSSSSSS 

2  -f^SSSSSSSS  0000000000 

3  +-fSSS$S5SS  0000000000 

4  ♦  +  +  +  +  +  SSSS  SSSSSOOOOO 

3  ♦4-4>4'<*'$$$00  0000000000 


2c  1  ♦♦♦♦♦♦SSSS  SOOOOOOOOO 

2  ♦♦♦♦SSSSSS  SSSOOOOOOO 

3  4-4>SSSSSSS5  SSOOOOOOOO 

4  +-»-f-fSSS5SS  SOOOOOOOOO 

3  ♦♦♦•*>$$$$$$  SSSSSOOOOO 
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12.  MANUFACTURER  Typ<  £ 

2b  1 

2 

3 

4 

5 

2c  1 

2 

3 

4 

5 

2d  1 

2 

3 

4 

5 

3a  1 

2 

3 

4 

5 

4«  1 

2 

3 

4 

5 

9a  I 

2 

3 

4 
9 

Ranson  &  Randolph  la  I 


Chaulclav  CvcU 

♦  ♦♦♦♦♦♦♦♦♦ 

+  ♦♦♦♦♦♦♦♦♦ 


♦  ♦♦♦ssssss 

♦  ♦♦♦♦♦♦♦♦♦ 

♦  ♦♦♦♦♦♦sss 

+  +  +  +  +  SSSSS 

♦  ♦♦sssssss 

♦  ♦♦♦♦♦♦♦♦♦ 
♦  ♦♦♦♦♦♦♦♦♦ 
♦  ♦♦♦♦♦♦♦♦♦ 

♦  ♦♦♦♦♦♦♦♦♦ 

♦  ♦♦♦♦♦♦♦♦♦ 
♦  ♦♦♦♦♦♦♦♦♦ 

♦  ♦♦♦♦♦ssss 

♦  ♦♦♦♦♦♦♦♦♦ 

♦  ♦♦♦♦♦♦♦♦♦ 
♦  ♦♦♦♦♦♦♦♦♦ 
♦  ♦♦♦♦♦♦♦♦♦ 
♦  ♦♦♦♦♦♦♦♦♦ 


♦  ♦♦♦♦♦♦♦♦♦ 


Autoclava  Cvcla 

li.2i.21Zi.2i2 

♦  +  +  +  SSSSSS 

+  SSSSSSSSS 
+  +  +  +  SSSSSS 

+  +  4-  +  +  SSSSS 

ssssssssss 

+  +  +  +  +  SSSSS 

ssssssssss 

ssssssssss 

♦  sssssssss 
ssssssssss 
ssssssssss 

+  +  +  +  +  +  SSSS 

♦  +  +  +  +  SSSSS 

+  +  SSSSSSSS 

♦  +  +  +  +  SSSSS 

+  +  +  +  SSSSSS 

•f4»^f  +  +  4-4»SS 

SSSSSSSSSS 

SSSSSSSSSS 

SSSSSSSSSS 

sssSSSSSSS 

SSSSSSSSSS 
********$$ 
SSSSSSSSSS 
S  +  +  +  +  SSSSS 

Ss  +  sss$sss 


s  +  ss-f  +  SSSS 
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a 
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2. 

2 

_7 
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2, 
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T_ 

2 
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Sa 

t 

4- 
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4 

4 
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2 
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4 
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4 

4 

s 

s 

s 

s 
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s 
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s 

s 

s 

s 
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4 
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s 

s 

s 

s 
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4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 
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4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

4 

4 
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4 

4 

4 

4 

4 

4 

4 

4 

4 
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4 

4 
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s 

s 

s 
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4 
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2d  1 

2 

3 

4 

5 

3a  1 

2 

3 

4 

5 

4a  1 

2 

3 

4 

5 

5a  1 

2 

3 

4 

5 

L  Taladyna  Oansco  la  t 

2 

3 

4 
3 

1b  I 

2 

3 

4 

5 

2a  I 

2 

3 

4 

5 

2b  I 

2 

3 

4 
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Chaalclava  Cvcia 

+  +  SSSSSSSS 

+  SSSSSSSSS 

♦  ♦♦♦♦sssss 


♦  ♦♦♦♦♦♦♦♦♦ 

♦  ♦♦♦♦♦♦♦♦  + 


Autoclava  Cycle 

^♦♦  +  +-  +  +  +  4-  + 

+  +  SSSSSSSS 

+  SSSSSSSSS 

+  +  ♦♦  +  <■♦♦5$ 

sooooooooo 

ssssssssss 

ssssssssss 

ssssssssss 

♦  ♦♦  +  +  +  +  SSS 

♦  +  +  +  SSSSSS 
SSSSSSSSSS 
SSSSSSSSSS 
SSSSSSSSSS 
+  +  +  SSSSSSS 

SSSSSSSSSS 

SSSSSSSSSS 

SSSSSSSSSS 

♦  ♦♦♦♦tSSSS 
+  +  SSSSSSSS 


♦  +  +  +  SSSSSS 
+  +  +  +  +  +  SSSS 

♦  +  +  +  +  tt  +  SS 

♦  ♦♦  +  +  +  tSSS 

+  SSSOOOOOO 

♦  ♦♦♦♦t  +  sss 

♦  ♦♦♦♦sssss 

♦  +  +  +  +  +  +  +  SS 

♦SSSSSSSSS 
SS5SOOOOOO 

♦  ♦  +  tt  +  +  +  +  S 

+  +  <'  +  +  4'  +  +  +4. 

+  +  +  +  +  +  +  SSS 

+  +  +  +  +  +  +  +  SS 

+  +  +  +  +  +  +  +  +  S 

+  +  t  +  +  +  +  4.  +  + 

♦  +  +  t  +  +  +  4.  +  S 

+  +  +  +  +  t  +  +  +  + 

♦■■►♦■  +  +  +  +  +  +  + 

♦  ♦♦  +  t  +  +  +  +  s 
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appendix  G  (Cont'd) 


iS.  HAWUFAauRER 
H  P«pco 


I  Shofu 


J 


S.  S.  Wilt* 


K  Star 


L  T«l«dyn«  Oddsco 


M  Vantur*  Taellnology 


N  Vic  Pol  lard 


1 

1st  Run 

^nd_Rui^ 

1 

24.607 

21.244 

2 

23.846 

19.494 

3 

23.014 

16.487 

4 

23.728 

18.630 

5 

21.362 

17.363 

Av«« 

23.762 

18.683 

t 

22.230 

17.920 

2 

20.118 

16.119 

3 

20.368 

16.227 

4 

24.343 

20.233 

5 

24.118 

18.669 

Av«« 

22.233 

17.838 

t 

0.831 

0.839 

2 

0.863 

0.841 

3 

1.043 

1.009 

4 

0.843 

0.828 

5 

1.I9S 

1.130 

Av«. 

0.431 

0.929 

1 

23.034 

16.607 

2 

27.318 

19.803 

3 

28.778 

23.299 

4 

29.080 

13.601 

5 

28.336 

23.486 

Ava. 

27.710 

19.739 

1 

23.188 

24.120 

2 

32.337 

28.417 

3 

30.421 

27.278 

4 

23. 182 

24.087 

5 

27.269 

26.138 

Ay«« 

28.119 

26.012 

1 

14,804 

14.061 

2 

12.933 

12.143 

3 

13.648 

12.931 

4 

13.743 

13.206 

3 

14.333 

13.543 

Av«« 

14.296 

13.377 

t 

0.884 

0.720 

2 

0.438 

0.769 

3 

0.326 

0.421 

4 

0.991 

0.823 

5 

1.372 

1.036 

Av«. 

0.942 

0.738 

3rd  Run 

4th  Run 

5th  Run 

19.860 

18.342 

13.669 

18.204 

17.123 

12.541 

15.494 

14.373 

9.319 

17.439 

16.439 

12.216 

16.474 

13.334 

11.691 

17.494 

16.446 

12.287 

16.339 

13.039 

14.362 

14.705 

13.532 

12.899 

14.795 

13.607 

12.967 

18.999 

17.893 

17.058 

16.492 

14,931 

14.104 

16.270 

15.004 

14,278 

0.831 

0.766 

0.732 

0.827 

0.783 

0.754 

0.998 

0.890 

0.827 

0.817 

0.779 

0.743 

1.102 

1.069 

0.945 

0.915 

0.857 

0.800 

14.432 

13.233 

10.213 

17.491 

13.307 

9.952 

20.862 

18.632 

8.847 

12.633 

11.613 

8.390 

21.482 

18.307 

13.041 

17.388 

13.463 

10.129 

21.062 

19.015 

17.950 

27.330 

25.253 

24,154 

24.230 

23.153 

22.012 

22.029 

19.994 

18.920 

24.106 

21.031 

19.997 

23.731 

21.693 

20.607 

8.990 

8.383 

8.243 

9.553 

9.147 

9.063 

8.241 

7.681 

7.552 

7.024 

6.181 

6.032 

8.627 

8.039 

7.903 

8.487 

7.886 

7.759 

0.621 

0.375 

0.322 

0.666 

0.619 

0.363 

0.358 

0.337 

0.293 

0.723 

0.664 

0.603 

0.933 

0.871 

0.754 

0.660 

0.613 

0.348 
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MANUFACTURER 
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L  MANUFACTURER 
R«pco 

Shofu 


S.  $•  White 


Star 


Teledyne  Oensco 


Venture  Technology 

Vic  Pol  lard 


/ 

lit  Run 

2nd  Run 

3rd  Run 

4th  Run 

5th  Run 

1 

28.823 

18.203 

14.261 

8.960 

5.899 

2 

29.32t 

17.999 

13.526 

6.284 

5.155 

i 

26.799 

12.831 

10.763 

7.241 

5.011 

4 

28.375 

18.108 

13.867 

8.866 

6.425 

5 

30.430 

18.331 

14.425 

6*656 

4.635 

4V.. 

I 

28.  790 

17.134 

13.368 

7.601 

3.425 

2 

3 

N  0 

sample 

4 

5 


Ave« 

1 

2 

3  nosample 

4 

5 

Ave* 


4 


1 


1 

28.968 

24.814 

18.242 

9.164 

2 

29.160 

24.984 

18.363 

9.213 

3 

26.681 

21.303 

17.308 

11.089 

4 

31.310 

28.069 

21.839 

14.733 

3 

31.332 

23.264 

17.330 

11.317 

Ave. 

29.570 

24.327 

18.616 

11.103 

1 

31.341 

28.477 

20.436 

13.386 

2 

27.401 

22.354 

18.328 

14.255 

3 

28.434 

24.393 

17.382 

11.234 

4 

30.424 

20.339 

13.349 

10.276 

5 

26.447 

16.388 

12.375 

8.270 

Ave. 

28.849 

22.394 

16.378 

11.884 

1 

44.430 

44.450 

44,450 

44.450 

2 

44.430 

44.430 

44.450 

44.450 

3 

44.430 

44.450 

44,450 

44.450 

4 

44.430 

44.450 

44,450 

44,450 

5 

44.430 

44.450 

44.450 

44.450 

Ave. 

44.430 

44.450 

44.450 

44.450 

1 

14.171 

6.070 

5,380 

4,460 

2 

19.750 

9.486 

8,294 

7.308 

3 

20.812 

8.324 

7.284 

5.827 

4 

16.937 

6.944 

6.436 

5.419 

3 

14.241 

7.548 

7.405 

6.836 

Ave. 

17.182 

7.674 

6.960 

5.970 

7.945 

7.992 

7.831  - 

11.243  ^ 

9.417 

8.886 

9.372 
10.233 
8.217 
7.235 
6.232 
8*258 

44.450 

44.450 

44.450 

44.450 

44.450 

44.450 

4.328 
6.713 
5.619 
5.081 
6.266 
5.601 


137 


